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The composition of a strandveld plant community and vesicular-arbuscular 0JA) mycorrhizal infectivity of soils 
from two sites of strandveld and one of sand plain lowland fynbos, south-western Cape, were determined. The 
root systems of seedlings of one of the strandveld plant communities at Nortier Experimental Farm, Lamberts 
Bay were surveyed for VA mycorrhizal colonization. Only 42% out of 41 species that were examined in the 
strandveld community were mycorrhizal. Relative to other studies, the number of VA mycorrhizal propagules 
in the soil for all three sites was low (i.e. <21 propagules 100 g-1 soil). This low incidence of VA mycorrhizal 
propagules and infectivity is discussed. 
Die samestelling van 'n strandveld-plantgemeenskap en die vesikulere-arbuskulere- 0JA) mikorrisale grond-
infesksie was in twee studiegebiede in strandveld en een in sandplein-Iaagland-fynbos in die Suidwes-Kaap 
ondersoek. Die wortelstelsels van saailinge in een van die strandveld-plantgemeenskappe by Nortier-
Proefplaas, Lambertsbaai, was ook vir die aanwesigheid van VA-mikorrisale kolonisasie ondersoek. Slegs 
42% van die 41 bestudeerde soorte in die strandveld-plantgemeenskappe het mikorrisale infeksie gehad. 
Relatief tot ander studies, was die aantal VA-mikorrisale verspreidingsagente in die grond vir al drie 
studiegebiede laag (i.e. <21 verspreidingsagente 100 g-1 grond). Die lae insidensie van VA-mikorrisale 
verspreidingsagente en infeksie word bespreek. 
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Introduction 
Vesicular-arbuscular (V A) mycorrhizal fungi are widely 
associated with root systems of temperate grasslands 
(Read et at. 1976) and Kenyan savanna (Newman et at. 
1986) and play an important part in the mineral nutrition 
of plants (Harley & Smith 1983). These and other 
specialized root morphologies, ego proteoid roots, occur 
in fynbos sclerophyllous shrubs of the south-western 
Cape, South Africa, growing in soils of low nutrient 
status (Low 1980) but estimations of levels of VA endo-
phyte propagules have not been undertaken. Spores of 
V A mycorrhizal fungi are infrequent in fynbos soils 
(Hoffman & Mitchell 1986; Mitchell et al. 1986). The 
direct counting of spores in soils has been criticized, but 
the estimation of the total number of infective propa-
gules by the 'Most Probable Number' (MPN) method 
may be more reliable (Porter 1979). When the number 
of infective propagules in the soil is low, MPN estimates 
have been shown to be directly proportional to 
pecentage VA mycorrhizal colonization of root systems 
(Mitchell & Morton 1986). 
Very little is known about VA mycorrhizae in shrub-
land plant communities of mediterranean climate 
regions (Read & Mitchell 1983) : In this paper, we have 
estimated the V A mycorrhizal infectivity of soils of two 
strandveld and one sand plain lowland fynbos communi-
ties in the south-westem Cape, South Africa. These 
studies were undertaken during winter and early spring 
when the moisture status of these soils would be 
conducive to active root growth. 
Materials and Methods 
The survey of mycorrhizal distribution in strand veld and 
sand plain lowland fynbos plant communities was carried 
out during July-November 1986. Test soils were collec-
ted from Nortier Experimental Farm , Lamberts Bay 
(32°03'S, 18°20'E) and Melkbosstrand (33°45'S , 
18°27'E), both strandveld sites and at one sand plain 
lowland fynbos community at Pella (33°31'S, 
18°32'E) . The post-fire age of the Pella soil was 6 years . 
These study areas occur along the western Cape coast 
about 11-300 km north of Cape Town . The soils from 
the three sites were sampled once during the study 
period but not at the same time and were collected from 
0-200 mm depth by means of a trowel . The vegetation 
in the immediate vicinity of the soils collected was 
representative of the vegetation communities. The soils 
were stored in sealed polythene bags at O°C for a 
maximum of 3 weeks before they were used in the MPN 
method and spore extraction . List of plant species, their 
relative coverage according to modified Braun-
Blanquet method and survey of species colonized by 
mycorrhizas were recorded from the strandveld at 
Nortier. The floristic nomenclature follows that of Bond 
& Goldblatt (1984). These records were taken at a site 
which had not been grazed for the last 20 years in an area 
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being managed for sheep grazing. Strandveld communi-
ties are mid-dense to closed broad-leafed shrub lands of 
tropical and subtropical Cape affinity whereas sand plain 
lowland fynbos are open to closed graminoid shrublands 
(Moll et al. 1984). The soils of both strandveld sites were 
classified as Fernwood (MacVicar et al. 1977) whereas 
Pella soils were identified as the Clovelly (Geelhout 
series) . The methods of determining mean particle size, 
organic matter , pH and phosphorus levels were the same 
as those of Mitchell et al. (1984), Witkowski et al. 
(1984), Brown & Mitchell (1986) and Witkowski & 
Mitchell (1987). 
Examination of potential of infectivity of the three 
soils was done according to the MPN method (Porter 
1979). The soils were sieved through 2-mm mesh and a 
lO-fold dilution series was prepared by thoroughly 
mixing freshly sieved soil with fumigated soil (methyl 
bromide for 72 h). Dilutions were prepared to 10-7 and 
placed in 250-cm3 polystyrene cups with each dilution 
replicated 5 times. All the soils were transferred to the 
greenhouse at the University of Cape Town and were 
kept watered to saturation using autoclaved distilled 
water. Seeds of the test plant, subterranean clover 
(Trifolium subterraneum L. var. Clare) were sown in 
each cup (5 per cup) and then thinned to 1 per cup after 
germination. After 7 weeks of growth, the seedlings 
were harvested and the root systems were cleared and 
stained and examined for V A mycorrhizal colonization 
by the detection of arbuscules (Phillips & Hayman 
1970). The most probable number of VA mycorrhizal 
propagules was determined as the value corresponding 
to the number of plants which had become mycorrhizal 
at successive dilutions (Alexander 1965). 
The wet sieving and decanting method was used to 
isolate the spores from the soil (Gerdemann & Nicolson 
1963). Soil suspensions (5 separate samples at each site) 
were sieved through 250, 150, 75 and 45 j.Lm meshes, 
transferred to a petri dish and examined under a 
dissecting microscope. 
At Nortier Experimental Farm, plants of 41 species 
out of a possible 125 were selected and surveyed for 
presence of V A mycorrhizas . Either their entire root 
systems were examined immediately for mycorrhizal 
status or they were grown in the same soil in polystyrene 
cups in the greenhouse at the University of Cape Town 
for a further 2 months and watered with sterile distilled 
water. Roots were cleared and stained (Phillips & 
Hayman 1970) and the detection of arbuscules was the 
criterion for determining VA mycorrhizal colonization at 
x 100 magnification. 
Results 
The plant association at Nortier Experimental Farm is 
floristically rich with about 125 species ha- I and a 
projected canopy cover of about 90% . Seventy percent 
of the species are perennials and the rest are annuals. 
The six dominant species, with their relative cover values 
in brackets were Ehrharta calycina (10%), Eriocephalus 
african us (10%), Tetragonia fruticosa (10%), Zygophyl-
lum morgsana (10%), Hermannia scordifolia (5%) and 
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Table 1 Mean particle sizes, organic matter, pH and 
phosphorus concentrations in the surface soils (0-100 
mm) of the three study sites 
Site Nortier Melkbosstrand Pella 
Vegetation Strandveld Strandveld Lowland fynbos 
Soil form Fernwood Fernwood C10velly 
Mean particle sizes % 
Coarse sand 8 25 <I 
Medium sand 74 34 38 
Fine sand 18 40 60 
Silt <I I 
Clay <1 0 <1 
Organic matter % 1.4 2.2 1.8 
pH 6.6 7.5 4.8 
Phosphorus (flg g-' dry mass) 
Total 338 422 30.5 
Bray No.2 68 72 2.7 
Resin-extractable 13 40 1.4 
Ruschia sp. (5%) . An additional 119 species contributed 
the remaining 40% cover. The soils of both strandveld 
sites and at Pella occur in deep (about 2-m depth), 
medium to fine aeolian sands of low organic matter 
content (Table 1). The soil at Pella had lower total and 
available phosphorus levels than at the other sites (Table 
1). 
All mycorrhizal infections found in the strandveld 
plants from Nortier were endomycorrhizal of the VA 
type. Seventeen species (42%) were infected (Table 2). 
The seedlings of some of these plants were very young 
when removed and many produced arbuscules only 2 
months later. No vesicles were observed in any root 
systems. At least 30% of the cover was formed by non-
mycorrhizal dominant species (Table 2). Unfortunately, 
seedlings of Eriocephalus africanus were not inves-
tigated. This estimation of 30% may be low as many of 
the non-mycorrhizal species like Drosanthemum flori-
bundum, Drosanthemum sp., Crassula expansa, C. 
oblanceolata and Galenia africana are common in this 
stand. At least 10% of the cover consisted of mycorrhizal 
plants (Table 2). 
Although the root systems of Blackiella ' inflata, 
Chenopodium murale, Exomis sp., Tetragonia fruticosa, 
Z. morgsana, Mesembryanthemum sp., Lavatera trimes-
tris, D. floribundum, Arctotheca calendula and 
Matricaria tene/la were non-mycorrhizal (Table 2), their 
cortical cells contained endobiotic, holocarpic thalli and 
resting sporangia belonging to the Olpidiaceae. The 
main families containing VA mycorrhizal examples were 
Oxalidaceae, Asteraceae, Poaceae and Liliaceae. 
Members belonging to the Aizoaceae, Crassulaceae and 
Zygophyllaceae were non-mycorrhizal. Chenopodiaceae 
is usually a family containing examples which are non-
mycorrhizal (Hirell et. al. 1978) but arbuscules were 
observed in the root systems of Atriplex semibaccata 
(Table 2). The root systems of Enneapogon sp. occurring 
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Table 2 Presence of arbuscules of VA mycorrhizal 
fungi in the cortical cells of root systems of seedlings of 
strandveld vegetation at Nortier Experimental Farm, 
Lamberts Bay. (* denotes either introduced or alien 
plants. Number in parentheses denotes number of 
plants that were examined) 
Present Not present 
Atriplex semi-baccata* (5) Emex australis (/2) 
Grielum humifusum (2) Silene sp. (I) 
Medicago sp . * (6) Atriplex halimus* (2) 
Oxalis obtusa (2) A. nummularia* (2) 
O. pres-caprae (7) Chenopodium murale* (II) 
Oxalis sp. (2) Exomis sp. (27) 
Solanum quadrangulare (2) Blackiella inflata* (23) 
Nemesia versicolor (6) Manochlamys albicans* (I) 
Arctotheca calendula (7) Galenia africana (5) 
Didelta spinosa* (2) Pharnaceum sp. (3) 
Matricaria tene/la (20) Telragonia fruticosa (7) 
Osteospermum clandeslinum (8) Drosanthemumfloribundum (5) 
Bromus sp.* (13) Drosanthemum sp. (4) 
Ehrharla calycina (7) Mesembryanlhemum sp. (16) 
Lolium sp. (32) Ruschia sp. (2) 
Albuca canadensis (2) Cysticapnos vesicarius (13) 
Eriospermum sp. (I) Brassica sp. * (2) 
Crassula expansa (2) 
C. oblanceolala (5) 
Zygophyllum morgsana ( 14) 
Lavatera trimestris' (I) 
Zaluzianskya sp. (4) 
Galium tomentosum (2) 
Enneapogon sp. ' (5) 
in the Poaceae, which is generally V A mycorrhizal, were 
not infected. 
The Clovelly soil at Pella contained the highest 
number of infective propagules whereas the Fernwood 
soil at Nortier Experimental Farm was the least infective 
(Table 3). V A mycorrhizal spores were recovered from 
the soils at Melkbosstrand and Pella but not from soils at 
Table 3 Estimations of mycorrhizal infective propa-
gules by the MPN method and direct counts of spores 
in the soils at Nortier Experimental Farm, Melkbosstrand 
and Pella 
Site Nortier Melkbosstrand Pella 
Vegetation Strandveld Strandveld Lowland fynbos 
Soil form Fernwood Fernwood Clovelly 
MPN estimates 0.2 3.1 21.0 
(propagules 100 g-' 
soil) 
Range' <0.1-D.3 1.1-8.5 0.8-90 ,4 
Sporesa 0 94±20 38±16 
(number 100 g-' soil) 
*Represent 95 % fiducial limits of most probable number estimtates 
aMeans of five replicates ± standard error of the mean 
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Nortier (Table 3). The majority of spores (i.e . 78% and 
96% occurring in Pella and Melkbosstrand soils 
respectively) were in the range of 45- 150 J..lm diameter. 
Discussion 
Soils from the strandveld and sand plain lowland fynbos 
communities appear to have a low V A mycorrhizal 
potential of infectivity and have a low number of V A 
mycorrhizal fungal spores per g soil , despite the fact that 
the vegetation coverage and richness of species is high . 
Most of the dominant and many co-dominant species 
were non-mycorrhizal. This is in contrast with other 
ecosystems of coastal sand soils, where most of the 
plants are infected and the number of spores in the soil 
are 10-100 times higher than in the strandveld and 
fynbos plant communities (Koske & Halvorson 1981; 
Nicolson 1960; Nicolson & Johnson 1979) . VA infectiv-
ity in these soils also appears lower than in soils from 
well-developed pastures and eroded banks with no 
vegetation cover, which ranged from 20-280 propagules 
100 g-! soil (Powell 1980). The reasons for the lower 
potential of mycorrhizal infectivity of the south-western 
Cape soils are not clear. However , the surface layers of 
these sandy soils are subject to drying out and only 
0-200 mm depth of soil was investigated. The possibility 
arises that spores may be found at lower depths. It may 
also be due to the inability of many of the indigenous 
species to form mycorrhizal symbiosis. All plants studied 
had mainly fine and highly branched root systems. Plants 
with coarse root systems are known to respond more to 
inoculation by VA mycorrhizal fungi than do those with 
fine roots (Linderman 1988) . Root systems of examples 
of South African Proteaceae, a dominant family in the 
fynbos, are non-mycorrhizal (Lamont 1983a ; Jongens-
Roberts & Mitchell 1986) but universally possess 
proteoid roots (Low 1980; Lamont 1983b). Invasive 
weeds e .g. Acacia saligna and A . cyclops infest large 
areas of the south-western Cape and part of their success 
has been attributed to their V A mycorrhizal colonization 
(Hoffman & Mitchell 1986). Although the MPN method 
is an established one , calculations may be underesti-
mates of the potential of infectivity since roots may not 
be exposed to the entire soil volume . However, spore 
counts were also very low. The VA mycorrhizal coloni-
zation of roots leads to increased plant growth (Hayman 
1970; Giovannetti 1985) . As the natural vegetation of 
the lowland areas of the western Cape are used for sheep 
grazing, the growth and development of these grazing 
plants may be affected by their possible limited potential 
to being mycorrhizal. 
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